Vasodilator action of docosahexaenoic acid (DHA) in human coronary arteries in vitro.
Coronary arterial tissues obtained from mammalian hearts are known to develop spontaneous phasic contractions. The aim of the present study was to investigate the vasodilatory effects of docosahexaenoic acid (DHA) on the rhythmic contractions of isolated human coronary arterial (HCA) preparations obtained from the recipient hearts of patients undergoing cardiac transplantation. Results from 8 hearts show that: (i) most HCA tissues displayed spontaneous rhythmic phasic contractions with a cycle length around 10 min in the absence or presence of PGF2alpha or elevated [K+]0 (20 mM); (ii) the rhythmic activity could be suppressed by a free fatty acid DHA (30 microM); (iii) high [K+]0 (20 and 80 mM) could induce sustained tonic contraction in addition to phasic contractions in HCA tissues, the tonic contraction could be antagonized by L-type Ca(2+) channel blockers or by DHA (depending on [K+]0); (iv) a digitalis substance ouabain also could induce tonic contraction and suppress phasic contraction; (v) in isolated HCA vascular smooth muscle cells, DHA increased the magnitude of outward voltage-gated K+ (IKV) currents and the inwardly rectifying IK1 currents. Enhancement of K+ currents could be related to vasorelaxation induced by DHA in HCA preparations. Further studies on the effects of DHA on various ionic currents and intracellular Ca(2+) transient are needed to clarify the Ca(2+)-dependent and the Ca(2+)-independent actions of DHA in HCA.